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Iq the first and second embodiments, a combination of a 
normal amplification circuit and an inversion amplification 
circuit is required for each output. On the contrary, in this 
embodiment, a combination of a normal amplification cir- 
cuit and an inversion amplification circuit is used so as to be 
common to two outputs, so that the chip size can be reduced. 
In FIG. 38, the reference numerals 3801-1 to 3801-240 
designate selectors which select gray scale voltages corre- 
spondingly to adjacent outputs of gray scale voltages 130-1 
to 130-240. The reference numerals 3802-1 to 3802-240 
designate normal amplification circuits and inversion ampli- 
fication circuits which pass or invert the gray scale voltages 
selected by the corresponding selectors 3801. The reference 
numerals 3803-1 to 3803-240 designate selectors each of 
which selects one from outputs of adjacent amplification 
circuits 3802. These operations will be described below in 
conjunction with output terminals Yl and Y2. A gray scale 
voltage 130-1 corresponding to the output terminal Yl and 
a gray scale voltage 130-2 corresponding to the output 
terminal Y2 are supplied to the normal amplification circuit 
3802-1 or the inversion amplification circuit 3802-2 through 
the selectors 3801-1 and 3801-2, respectively. Further, the 
outputs of the normal amplification circuit 3802-1 and the 
inversion amplification circuit 3802-2 are selected by the 
selectors 3803-1 and 3803-2, respectively, and outputted to 
the output terminals Yl, Y2. A selection signal 3805 for the 
selectors 3801 and 3803 is a selection signal switched in 
synchronism with the AC switching signal 106. Therefore, 
when the gray scale voltage 130-1 corresponding to the 
output terminal Yl is normally supplied to the output 
terminal Yl, the gray scale voltage 130-2 corresponding to 
the output terminal Y2 is inverted with respect to the 
inversion reference voltage 119 and then supplied to the 
output terminal Y2. When the gray scale voltage 130-1 
corresponding to the output terminal Yl is contrariwise 
inverted with respect to the inversion reference voltage 119 
and then supplied to the output terminal Yl, the gray scale 
voltage 130-2 corresponding to the output terminal Y2 is 
normally supplied to the output terminal Y2. In this manner, 
liquid crystal driving voltages which are inverted to each 
other in AC switching timing can be supplied to adjacent 
output terminals. 

Further, as shown in FIG. 37, before liquid crystal supply 
voltages are outputted, an equalizing period in which adja- 
cent output terminals are connected by the switching circuits 
3805-1 to 3805-120 while the outputs are turned into a high 
impedance state by the switching circuits 3804-1 to 3804- 
240 is provided so that an operation in which precharging to 
the level of 10 V is assisted by positive-polarity and 
negative-polarity electric charge on data lines of the liquid 
crystal panel is carried out In this manner, liquid crystal 
driving power can be reduced by using electric charge 
remaining in the liquid crystal panel. 
What is c laimed is: 
1. "A liqu id eiystal driver comp risin g: 
a plurality of output terminals for output ting display 
voltages to be applied to a Uquid^fystal display device; 
an input terminal for receiving display data corresponding 

to said plurality of outpujkferminals; and 
output means for converting said input display data into 

said output displayvoltages; 
wherein said outfiut means selects a display voltage level 
corresponding to one input display data and simulta- 
ncousjy'geocrates two different display voltages from 
theselected display voltage level so that either one of 
said two different display voltages can be selected as an 
'output display voltag o f o i each uf siaidu utput tcrminalsT 
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2v A liquid crystal d py&f-eccsgfdiDg to claim 1, wncrcin > 
said two different display voltages are a display voltage/ 
higher than a reference voltage and a display voltage lower 
than the reference voltage. / 

3. A liquid crystal driver according to claim 1, wherein a 
display voltage to be selected from said two different dfeplay 
voltages is determined on the basis of a signal received from 
outside the liquid crystal driver. / 

4. A liquid crystal driver according to claim 1, ^herein a 
display voltage to be selected from said two different display 
voltages is determined on the basis of input/information 
received together with the display data. / 

5. A liquid crystal driver according to claim 2, wherein 
said two different display voltages are inverted relative to 
each other so as to be symmetric relative to each other with 
respect to said reference voltage. / 

6. A liquid crystal driver according to claim 2, wherein 
one of said two different display voltages is shifted by an 
amount corresponding to said reference voltage compared 
with another one of said two different display voltages. 

7. A liquid crystal driver according to claim 1, wherein 
said output means includes level/shift means for shifting 
said output display voltages wifti respect to said output 
terminals. / 

8. A liquid crystal driver according to claim 1, wherein a 
signal obtained by periodically switching between said two 
different display voltages is dutputted at each of said output 
terminals. / 

9. A liquid/crystal driver according to claim 2, wherein 
during a certain period, f display voltage higher than said 
reference voltage and af display voltage lower than said 
reference voltage are respectively supplied to two arbitrary 
adjacent output terminals. 

10. A liquid crystal driver according to claim 1, wherein 
the liquid crystal driver is constituted by one LSI. 

11. A liquid crystal display device comprising: 

a liquid crystal/panel including pixel portions which are 
arranged atypositions of intersections of a plurality of 
data lines and a plurality of scanning lines in the form 
of a matrix; 

a scanning yOriver for successively supplying voltages to 

said plurality of scanning lines; and 
a liquid crystal driver as defined in claim 1 for receiving 

display data and supplying display voltages to said 

plurality of data lines in correspondence to said display 

data? 

12. yyiiquid crystal display device according to claim 11, 
wherein said scanning driver includes a level-shift circuit for 
receiving an input signal of a same level as a level of a signal 
received by said liquid crystal driver, and shifting the level 
of s&id input signal to a level allowed to be used in said 
scanning driver. 

A3. A liquid crystal driver according to claim 1, wherein 
said output means includes two different-characteristic out- 
/put amplification circuits for two adiar rpt output li i ■■■■■l.il*. 
So Ohat said two digS& rent-<tt5pray voltages can be selected 
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scale voltage data generated on the basis of input displ 
data corresponding to said two output terminals and 
terminals of said two output amplification circuits, 
connections between output terminals of said two 
amplification circuits and said two output tenninals^on the 
basis of an external signal 

14. A liquid crystal driver according to claim JL % wherein 
said output means includes a combination of a n</n- inversion 
output amplification circuit and an inversion <Vutput ampli- 
fication circuit for two adjacent output terminals so that said 
two different display voltages can be alternately output ted 
by alternately switching connections between two gray scale 
voltage data generated on the basis of input display data 
corresponding to said two output terminals and input termi- 
nals of said combination of output amplification circuits, and 
connections between output terminals' of said combination 
of output amplification circuits and /kid two output termi- 
nals on the basis of an external si; 

15. A liquid crystal driver according to claim 9, wherein 
said output means includes connection means which con- 
nects together two adjacent output terminals outputting a 
display voltage higher than said reference voltage and a 
display voltage lower than said/reference voltage so that said 
two adjacent output terminals' are connected together during 
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a predetermined period 
two adjacent output tei 

16. A method of 
crystal display device, 
receiving display 

which output 
generating gray 

of reference v< 
selecting one of 
each output 
data, the sel< 
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output display voltages of the 
are switched, 
applying display voltages to a liquid 
method comprising the steps of: 
corresponding to output terminals 

voltages; 
display voltage levels on the basis 
tages; 

te gray scale display voltage levels for 
miinal in accordance with said display 
gray scale display voltage level being 
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a first display voltage for the output terminal; 
supplying an l\C switching signal and an inversion ref- 
erence 
polarity 
inverting 
respect 
an invei 
the 
being 
the sci 
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age, said AC switching signal having a 
ich is periodically inverted; 
d selected gray scale voltage level with 
said inversion reference voltage to generate 
d selected gray scale display voltage level, 
selected gray scale display voltage level 
>nd display voltage for the output terminal, 
display voltage being different from the first 
display voltage, the first display voltage and the second 
display voltage being available simultaneously; 
selecting one of the first display voltage and the second 
ay voltage in accordance with the AC switching 
signal as an output display voltage for the output 
terminal; and 

outputting the output display voltage from the output 
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a liquid crystal panel having a plura lity of columns 
and a plurality of rows for displaying an ima oe/ in accordance 
with display data; and 

a data driver coupled to said ^iauid cr ystal panel, 
said data driver having an input terminal and a plurality of 



output terminals, each of said output/ termi nals corresponding 
to each of at least a part of said/columns of sa id liguid 
crystal panel, said data driver /including 

a generator for generating a plurality of 
display voltages, said display voltages 
including a/ set of positive and negative 
polarity ,grav scale voltages corresponding to 
each ofc/grav scales, 

//selector for selecting one of said 
plurality of display voltages in accordance 
w/th each of said display data and a horizont-a l 
' position of each of said output terminals 
corresponding to each of said display data, and 

an output circuit for outputting said 
selected one of said display voltages to said 
each of said output terminals; 
wherein two of said selected one of said display 
vol tages which correspond to adjacent two of said output 

— -f 

termfealsJiavedifferent polarity. 



23 



* 



18 



crvs^B^r-taiGPlay--device according to claim 



17. wherein the data driver is c onstituted by at least^bne 
integrated circuit. 
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A liguid crystal display deyi<5e acco rding to claim 



17 , wherein the gray scales are 64/& rav scales 
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A liquid crystal display device accord ing to claim 
17 , wherein the generatje^includes; 



a plural 
r^li 



of reference voltage terminals for 



receiving a plurality of reference volta ges; and 

a converter coupled to the pluralit y of reference 
voltage terminals for outputtina the p lurality of display 
voltages ; 

y wherein a number of the display volt ages is larger 

than^lTTi ambei ul Ll ie j f^f-er^n c e voltages . 



2i. A— ttoba— driver for coupling to a ligu ^rd cLVb^al 
panel, said liguid crystal panel havin g a pJ^rallty of columns 
and a plurality of rows for displaying ^arrfimage in accordance 
with display data, said data dri^^^h ^ving an input terminal 
and a plurality of output teofinals, each o f said output 
terminals corresponding td^each of a t least a part of said 
columns of said ligui^^crvstal panel, said data driver 
comprising; 

Generator for generating a plurality of d isplay 
voltaagsT^sajld dis fite v vulLdues inclu ding a act of positive- 
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and negative polarity rrrav scal e voltages corresponding to 
each of gray scales; 

a selector for selecting one of said pj^fralitv of 
display voltages in accordance with each of^aid display data 
and a horizontal position of each of sa<fd o utput terminals 
corresponding to each of said display da ta; and 

an output circuit £err outputting said selected one 
of said display voltaaes^o^ said each of said output 
terminals ; 

wherein two of said selected one of said display 
voltages^w^ich correspond to adjacent two of said output 
terfotT raia ha ve --di^er ent^Ql a£ 3 ty . , 
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data driver is constituted by at least one integratedxcircuit 
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A data driver according to claim 20^ wherein the 



gray scales are 64 gray scales. 
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A data driver accordinc/to claim 21, wherein the 



generator includes : 

a plurality of reference voltage terminals for 



receiving a plurality &z reference voltages; and 

a convert^ coupled to the plurality of reference 
voltage termina^fs^f or outputting the plurality of display 
voltages ; / 

wherein a number of the display voltages is larger 
h^an * number of the^r of crcnc e^ v ol t age s^- ' 
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25 . A^ jncthofi of a pplying ^^ P 1 ^ ' <w1f anps to a liquirit 

crystal panel, said liquid crystal panel having a plurality of 
columns and a plurality of rows for d isplaying an im^fle in 
accordance with display data, said me thod comprising the steps 
of: 

providing an input terminal and a plu rality of 
output terminals, said output terminals bei^ng coupled to said 
liguid crystal panel, each of said outpu t terminals 
corresponding to each of at least a part of said columns of 
said liquid crystal panel 

generating a plurality /of display voltages, said 

display voltages including a se^t of posit ive and negative 
polarity grav scale voltages/corresponding to each of gray 
scales ; 

selecting one /6f said plurality of display voltages 
in accordance with eao/ of said display data and a horizontal 
position of each of/said output terminals corres ponding to 
each of said display data; and 

outputtina said selected one of said display 
voltages to said each of said output terminals, thereby 
applying sa/id selected one of said display voltages to said 



liquid crystal panel; 

wherein two of said selected one of said display 
voltages which correspond to adjacent two of said output 
terminals ha^ e rHjE^Q rent polarity -. 
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A. method according to claim 25. further c omprising 
the step of providing at least one integrat ed circuit which 
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inc ludes the input terminal and th r nnt pnt. terminal and^which 
performs the generating, selecting, and outputting $^ps. 
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A method according to claim wherein the gray 



scales are 64 gray scales, 
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A method accordii*g to claim 25, wherein the 



generating step includes the st eps of: 

providingyfr plurality of reference voltage terminals 
for receiving a J^uralitv of reference voltages; and 

concertina the plurality of referen ce voltages 
received ly^the plurality of reference volt age terminals to 
the plurality of display voltages; 

wherein a number of the display voltage s is larger 
iap~-ar-THamber of the reference voltages. 
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